Molecular identification of uncoupling proteins (UCP2 and UCP3) and absence of UCP1 in the marsupial Tasmanian bettong, Bettongia gaimardi.
This study has identified the expression of uncoupling proteins in a marsupial using molecular techniques. The Tasmanian bettong, Bettongia gaimardi, increases non-shivering thermogenesis (NST) in response to cold exposure and norepinephrine, although previous studies have been unable to demonstrate the presence of brown adipose tissue or uncoupling protein 1 (UCP1). This study used molecular techniques to confirm the absence of UCP1 as well as ascertain if this species expresses UCP2 and/or UCP3. Tissue samples from four B. gaimardi were taken prior to and post-cold exposure at 4-5 degrees C for 2 weeks. The tissues were then examined for UCP1, UCP2 and UCP3 expression using Western blotting. UCP2 and UCP3 were amplified through RT-PCR and subsequently sequenced to confirm molecular identity. Our work confirms that B. gaimardi does not express UCP1 and that this species expresses both uncoupling proteins 2 and 3. The sequencing of the amplified B. gaimardi UCP2 and UCP3 cDNAs have revealed a 74% homology with rat UCP2 cDNA, and 65% homology with rat UCP3 cDNA. Although this work has not yet characterised the functional properties of these proteins in the marsupial, it does suggest a possible mechanism to explain the existence of NST in B. gaimardi.